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Description 

1, Field of the invention 

This invention relates generally to an electronic 
camera and, more particularly, to an electronic 
camera utilizing a charge coupled device (CCD) 
array as both an image sensing device and a 
buffer memory. 

2. Description of the prior art 

Stili photographic quality electronic cameras 
require a high resolution image sensing array 
comprising a substantially higher number of pix- 
els than is required for a standard home television 
image. This high resolution leads to data transfer 
problems since the transfer of photographic 
image data to a digital recording medium cannot 
be practicalfy completed in a standard television, 
frame of 1/30th of a second. Such electronic 
cameras generally include a viewfinder compris- 
ing a cathode ray tube. The high number of image 
sensing pixels, however, required to make a 
photographic quality still print impose additional 
memory requirements in order to preview the 
scene to be photographed through the viewfinder 
CRT at standard television frame rates with stan- 
dard television components. Such additional 
memory requirements are provided by buffer 
memories which substantially increase the cost, 
size and power consumption of the electronic 
camera. 

The number of image sensing pixels generally 
required for an electronic camera to produce a 
photographic quality still print is in the order of 
500 k to T million pixel sensing areas, in order to ' 
preview the image to be photographed through 
the screen of the viewfinder CRT, the image data 
must be transferred from the image sensing array 
which generally comprises a charge coupled 
device (CCD), at an operating frequency in the 
order of 15 to 30 megahertz in order to operate at 
a standard television frame transfer rate (30 
frames per second). This high rate of video 
transfer from the image sensing array when 
digitized generates serial digital data rates in 
excess of 100 megahertz. Such high frequencies 
are not practical for the operation of a buffer 
memory, an image sensing array, or a magnetic 
disc in a consumer oriented product In addition, 
as previously discussed, the amount of image 
data required to be stored in the frame buffer 
memory is so large that the cost and size of the 
buffer memory also becomes prohibitive for a 
consumer oriented product. 

From US — A — 42 63 623 such an electronic 
camera for recording still images is known com- 
prising a two-dimensional image sensing array 
comprising a predetermined number of discrete 
image sensing areps; means for storing the 
image data sampled from said image sensing 
array; means for providing a viewfinder display; 
means for recording image data on a select 
recording medium; and means for controlling the 
transfer f image data sampled from said image 
sensing array to said storing means. 



Therefor , it Is a technical problem of this 
inv ntion to impr ve an electr nic cam ra of the 
kind as specified above so that a photographic 
quality still print of a high resolution of an image 

5 is provided which can be previewed at standard 
television frame transfer rates without the pro- 
vision of an additional buffer memor/, wherein 
the image is sensed by a standard CCD array 
which may be operated in a second mode as a 

ro digital buffer memory to allow the imaged scene 
to be reviewed prior to printing. 

In accordance with the invention said technical 
problem is solved by the fact that said image 
transfer control means comprises a first serial 

75 shift register connected to receive image data 
from a first selected number of discrete image 
sensing areas and a second serial shift register 
connected to receive image data from a second 
select number of said discrete image sensing 

20 areas such that only said first serial shift register 
operates to transfer said image data from said 
image sensing array to said image storing array 
to render said image data accessible for a preview 
mode of operation, and both said first and second 

2S serial shift register operate to transfer image data 
from said image sensing array to said recording 
means during a recording mode of operation. 

Description of the drawing 

30 The novel features that are considered charac- 
teristic of the invention are set forth with particu- 
larity in the appended claims. The invention itself, 
however, both as to its organization and method 
of operation together with other objects and 

35 advantages thereof will be best understood from 
the following description of the illustrated em- 
bodiment when read in connection with the 
accompanying drawing wherein: 
The drawing is a block diagram of the electronic 

40 camera of this invention. 

Description of the preferred embodiment 

Referring to the drawing, there is shown at 10 
an electronic camera according to the invention 

4S comprising an objective lens 18 for focusing an 
image of the scene to be photographed through a 
shutter 20 onto a focal plane comprising a high 
resolution two-dimensional image sensing array 
14 which may be one portion of a charge coupled 

so device (CCD) array as shown generally at 12. The 
image sensing array 14 comprises a predeter- 
mined number of discrete image sensing areas or 
pixels arranged in vertical columns and horizontal 
rows wherein each column is superposed by 

55 either a green, red or blue filter arranged in a well- 
known manner as shown in the drawing. The CCD 
array 12 also includes two high resolution serial 
shift registers 22 and 24 having respective pream- 
plifiers 26 and 28. In a preferred mode the shift 

60 register 22 is connected with respect to the image 
sensing array 14 so as to transfer the image data 
from only those image sensing areas of the image 
sensing array 14 which reside in columns super- 
posed by green filters. In like manner the shift 

65 register 24 is connected with r spect to the Image 
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sensing array 14 so as t transfer the image data 
f only those image sensing areas arranged in 
columns covered by th red and blu filters. As is 
readily apparent, the image sensing array 14 is 
housed in a suitable lighttight camera housing 
not shown in the drawing. 

The CCD array 12 further comprises a low 
resolution two-dimensional image storing array 
16 comprising a predetermined number of dis- 
crete image storing areas or pbcels wherein the 
number of image storing areas is chosen to be 
substantially less than the number of image 
sensing areas in the image sensing array 14 for 
reasons which will become apparent from the 
following discussion. Image data from the image 
sensing array 14 is transferred to the image 
storing array 16 only by the shift register 22 in the 
manner of this invention to be subsequently 
described herein. Thus, it can be seen that the 
shift register 22 stores only the image data from 
the columns of the image sensing array 14 super- 
posed by green filters. Image data stored by the 
image storing array 1 6 is transferred therefrom by 
a low resolution serial shift register 30 and output 
preamplifier 32 in a manner to be subsequently 
described herein. The CCD array 12 further com- 
prises a high resolution serial-to-parallel write 
shift register 34 and input driver amplifier 35 for 
inputting image data to the image sensing array 
14 during a mode of operation when the image 
sensing array 14 operates as a digital frame buffer 
in a manner to be subsequently described herein. 

The CCD array 12 may be constructed in a well- 
known manner on a chip of semiconductor 
material in a two phase frame transfer type of 
configuration. 

Alternatively, the CCD array 12 could be con- 
structed as a three phase or a four phase device. 

Clock signals required to control the transfer of 
image data between the shift registers, and image 
- sensing and storage arrays 14 and 16 are pro- 
vided in a well-known manner by a clock 52. The 
image data transferred from the image storage 
array 16 by the shift register 30 is directed by way 
of an analog multiplexing video select circuit 36 to 
a viewfinder display 38 which may comprise 
either a cathode ray tube (CRT) or liquid crystal 
display (LCD). Image data transferred from the 
image sensing array 14 by the shift registers 22 
and 24 can be directed either to the analog 
multiplexing video select circuit 36 by way of a 
digital-to-analog converter 54 or to a recording 
device such as a magnetic disc memory 46 by 
way respectively of a pair of analog-to-digital 
converters 40 and 42 and an image compression 
and serial shift register circuit as shown at 44. The 
image data recorded on the disc memory 46 may 
be directed to a printer 48 in order to provide a 
still photographic print of the image data stored 
by the disc memory 46. The image data from the 
disc memory 46 may also be directed by way of a 
write control circuit 50 to the high resolution 
serial-to-parallel write register 34 for transfer back 
to the image sensing array 14 when the image 
sensing array 14 is operated as a digital frame 



buff r in the manner of this invention to be 
subsequently described herein. 

The electronic camera 10 may be operated in 
four different modes the first of which is a 

5 preview mode during which the user or photo- 
grapher composes and frames the scene to be 
ultimately recorded. During the, preview mode, 
the shutter 20 is opened and the image is focused 
by the lens 18 onto the plane of the image sensing 

fo array 14 so as to provide a charge pattern corre- 
sponding to the analog image data. This analog 
image data is transferred from the image sensing 
array 14, one line at a time, through the shift 
register 22 to the image storage array 16. 

IS In one preferred embodiment in order to pro- 
vide a photographic quality still print there are 
provided in the image sensing array 14 624,640 
discrete image sensing areas or pixels arranged 
in an array of 1280 vertical columns by 488 

20 horizontal rows. During the transfer of Image data 
in the aforementioned manner from the image 
sensing array 14 to the image storage array 16 
through the shift register 22, every odd green 
column is discarded and every other row is 

25 discarded thereby requiring that the low resolu- 
tion image storage array have 78,080 discrete 
image storing areas or pixels arranged in 320 
columns by 244 rows. 
The image data stored by the image storing 

30 array 16 is subsequently transferred on a line by 
line basis through the shift register 30 to the 
viewfinder display 38 by way of the analog 
multiplexing select circuit 36. In this manner, the 
image sensing array 14, the image storing array 

35 16, and the shift registers 22 and 30 are operated 
as a frame transfer CCD providing a continuous 
stream of video information in the form of analog 
image data to the display 38. 
As is readily apparent, the image data stored by 

40 the image storing array 16 represents a sampled 
image of the image originally sensed by the 
image sensing array 14. The resolution of the low 
resolution image storage array 16 is selected to 
provide the minimum amount of image data 

45 which can be transferred to the cathode ray tube 
of the viewfinder display 38 in one standard 
television frame to provide an acceptable image 
on the viewing screen of the viewfinder display 
38. The 320 by 244 pixel resolution of the image 

50 storing array 16 is generally equivalent to the 
resolution of current CCD arrays used in consum- 
er television cameras; and, hence, sufficient 
image data is stored by the image storing array 16 
to generate a satisfactory black-and-white image 

55 in the viewfinder display 38 while the remaining 
image data is discarded. Thus, during the preview 
mode there is eliminated the need to provide a 
large storage array or buffer memory equivalent 
to the resolution of the image sensing array 14 

60 thereby also eliminating the need for high fre- 
quency transfer rates which would otherwise be 
required to transfer the image data out of the CCD 
array 12 at conv ntional television fram transfer 
rates. 

65 When the user or photographer has composed 
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and framed the desired scene to be photo- 
graphed, he can initiate a recording of the desired 
scene on the disc m m ry 46 by operating the 
camera in a second record mode whereby the 
shutter20 is closed and the transfer of image data 
from the image sensing array 14 to the image 
storage array 16 is terminated. The Image sensing 
array 14 thus contains the image data repre- 
sentative of the last scene viewed through the 
viewfinder display 38 immediately prior to the 
closing of the shutter 20, The two high resolution 
serial shift registers 22 and 24 thereafter operate 
to transfer the image data one line at a time from 
the image sensing array 14 to the A to D con- 
verters 40 and 42 which operate in a well-known 
manner to convert the analog format of the image 
data to a digital binary format. The digitized 
image data is thereafter compressed and serial 
shifted for recording by the magnetic disc mem- 
ory 46 In a well-known manner. The transfer of 
image data in this manner is accomplished at a 
rate compatible with the magnetic disc memory 
data rate and the dark current limitations of the 
CCD array 12. The simultaneous use of the two 
serial shift registers 22 and 24 eliminates the need 
for transferring the image data through the 
storing array 16 as has heretofore been generally 
required in frame transfer CCD configurations 
thereby minimizing the losses due to charge 
transfer inefficiency. 

After the image data has been recorded in the 
aforementioned manner, the user or photo- 
grapher may wish to again review the scene 
which he has recorded to insure that it is framed 
and composed in the desired manner before 
making a still photographic print Toward this 
endr the electronic camera 10 may be operated in 
a review mode whereby the digitized image data 
stored on the disc memory 46 may be transferred 
by the write control circuit 50 into the write shift 
register 34. During this transfer the digitized 
image data is sampled only from the image data 
previously transferred by the shift register 22 to 
the magnetic disc 46 and the least significant data 
bits discarded in a well-known manner. Thus, 
during the review mode of operation, the digitized 
image data is sampled only from the recorded 
image data previously transferred from alternate 
columns superposed by green filters and alter- 
nate rows of the high resolution sensing array 14. 
The sampled digitized image data is thereafter 
transferred by the write shift register 34 for 
storage in the image sensing array 14. After the 
sampled digitized image data has been stored in 
the image sensing array 14, the clock transfer 
frequency is increased to transfer the image data 
from the image sensing array 14 one line at a time 
by way of the shift registers 22 and 24. The 
sampled digitized image data transferred by the 
serial shift registers 22 and 24 is converted to a 
video signal format by the digital-to-analog con- 
V rt r 54 and thereafter directed to the viewfinder 
display 38 to provide the image of the seen as 
r corded on the magnetic disc 46. The sampled 
digitized image data transferred from the image 



sensing array 14 by the shift register 22 and 24 is 
also redirected by way f the write control circuit 
50 and the high r soluti n write shift register 34 
back to refresh the image data stored by the 
5 image sensing array 14 so as to provide the 
viewfinder display with a continuous source of 
image data that is not deteriorated as a result of 
dark current and charge transfer inefficiency. 
Again, the digitized image data is sampled at a 

w rate which provides the requisite image data to 
provide a satisfactory black-and-white display of 
the imag'e on the viewfinder screen. Thus, the 
image sensing array 14 operates as a real time 
digital buffer rnemory during this mode of oper- 

fs ation thereby eliminating the need to provide a 
separate high resolution buffer memory as was 
heretofore required. 

After reviewing the image on the viewfinder 
display 38 which the user or photographer 

20 initially framed and composed, he may desire to 
provide a photographic still print by operating the 
electronic camera 10 in a print mode whereby the 
digitized image data stored on the magnetic disc 
46 is transferred to the printer 48 In a well-known 

25 manner to provide the still print. As will be readily 
understood, the photographic print is a high 
resolution print based on all the image data 
initially sensed by the high resolution image 
sensing array 14. 

30 

Claims 

1. An electronic camera for recording still 
images, comprising: 

35 a two-dimensional image sensing array (14) 
comprising a predetermined number of discrete 
image sensing areas; 

means (16) for storing the image data sampled 
from said image sensing array; 

40 means (38) for providing a viewfinder display; 

means (46) for recording image data on a select 
recording medium; and 

means (52) for controlling the transfer of image 
data sampled from said image sensing array (14) 

45 to said storing means (16), 

characterized by the fact that said image transfer 
control means comprises a first serial shift regis- 
ter (22) connected to receive image data from a 
first selected number of discrete image sensing 

50 areas (G) and a second serial shift register (24) 
connected to receive image data from a second 
selected number of said discrete image sensing 
areas (R, B) such that only said first serial shift 
register (22) operates to transfer said image data 

55 (G) from said image sensing array (14) to said 
image storing array (1 6) to render said image data 
(G) accessible for a preview mode of operation, 
and both said first and second serial shift register 
(22, 24) operate to transfer image data (G, R, B) 

60 from said image sensing array (14) to said 
recording means (46) during a recording mode of 
operation. 

2. The electronic camera of claim 1, charac- 
terized in that said image transfer control means 

65 comprises a third serial shift register (30) con- 
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nected to receive image data from all said imag 
storing areas of said image storing array (16) such 
that said third serial shift r gist r (30) operates t 
transfer image data (G| from said image storing 
array (16) to said viewfinder display during said 
preview mode of operation. 

3. The electronic, camera of claim 1, charac- 
terized in that said image sensing and storing 
arrays (14, 16) are configured as an integral (CCD) 
structure (12). 

4. The eiectronic camera of claim 1, charac- 
terized in that said viewfinder display (38) com- 
prises a video display and said predetermined 
number of discrete image storing areas is selected 
to provide at least the minimum amount of image 
data which can be transferred to said video display 
in one standard television frame to provide an 
acceptable image on the viewing screen of said 
video display. 

5. The electronic camera of claim 1, charac- 
terized in that said discrete image sensing areas of 
said image sensing array (14) are arranged in 
columns and rows wherein each column is super- 
posed by either a red, green or blue filter and said 
first serial shift register (22) is connected to receive 
image data only from alternate columns super- 
posed by said green filters and alternate rows. 

6. The electronic camera of claim 1, charac- 
terized in that said image data sensed by said 
image sensing array (14) is in analog format; said 
image transfer control means comprises means 
for converting the image data received from said 
image sensing array during said record mode of 
operation to a digital format for recording by said 
recording means, and said image sensing array 
operates to momentarily store image data in 
digital form at sampled from said recording means 
during said review mode of operation. 

7. The electronic camera of claim 6, charac- 
terized in that said image transfer control means 
comprises means for refreshing the image data 
transferred from said image sensing array (14) to 
said viewable display during said review mode of 
operation. 

8. The electronic camera of claim 4 and 6, 
characterized In that said image sensing array (14) 
operates to momentarily store image data in 
digital format sampled from said recording means 
at a rate to provide an acceptable image on the 
viewing screen of said video display during said 
review mode of operation. 

9. The electronic camera of claim 1, charac- 
terized in that means are included for providing a 
still print responsive to the image data stored by 
said recording means. 

Patentanspruche 

1. Elektronische Kamera zur Aufzeichnung von 
Standbildern, welche folgende Merkmale umfafit: 

eine zweidimensionale Bildsensoranordnung 
(14) mit einer vorbestimmten Zahl diskreter Bild- 
sensorfldchen; 

Mitt I (16) zur Spetcherung der Bilddaten, die 
aus der Bildsensoranordnung abgetastet sind; 



Mittel (38), die eine Sucherdarstellung ii fern; 

Mittel (48) zur Aufzeichnung von Bilddaten auf 
einem vorgewahlten Aufeeichnungsmedium; und 

Mittel (52) zur Steuerung der Obertragung der 
5 Bilddaten, welche von der Bildsensoranordnung 
(14) abgetastet und nach dem Spelcher (16) Qber- 
fuhrt sInd, 

dadurch gekennzeichnet, daS die Blldubertra- 
gungssteuervorrichtung erste und zweite serielle 

70 Schieberegister (22) aufweist, die Bilddaten eIner 
ersten gewahlten Zahl diskreter Bit dsensorflach en 
G empfangen, dal2 die Bildubertragungssteuer- 
vorrichtung auBerdem ein zweites serielles Schie- 
beregister (24) aufwetst, welches Bilddaten von 

75 elnerzweiten gewahlten Zahl diskreter Bildsensor- 
flachen RB empfangt, derart, dafi nur das erste 
serielle Schieberegister (22) die Bilddaten G von 
der Bildsensoranordnung (14) nach dem Biidspei- 
cher (16) uberfuhrt, um die Bilddaten G zur Be- 

20 trachtung sichtbar zu machen, wahrend sowohl 
erstes als auch zweites serielles Schieberegister 
(22 und 24) die Bilddaten GRB der Sensoranord- 
nung (14) wahrend des Aufzeichnungsbetriebes 
der Aufzeichnungsvorrichtung (46) zufuhren. 

2s 2. Elektronische Kamera nach Anspruch 1, da- 

durch gekennzeichnet daiS die Bildubertragungs- 
steuereinrichtung ein drittes serielles Schieberegi- 
ster (30) aufweist, welches Bilddaten von alien 
Bildspeicherilachen der Bildspeicheranordnung 

30 (16) empfangt, derart, daS das dritte serielle 
Schieberegister (30) die Bilddaten G von der 
Bildspeicheranordnung (16) nach der Sucherdar- 
stellung wahrend der Vorbetrachtung ubertragt. 

3. Elektronische Kamera nach Anspruch 1, da- 
35 durch gekennzeichnet, daB die Bildsensor- und 

Speicheranordnung (14, 16) als integraler, la- 
dungsgekoppelter (CCD) Aufbau (12) ausgebildet 
sind. 

4. Elektronische Kamera nach Anspruch 1, da- 
40 durch gekennzeichnet, daB die Sucherdarstellung 

(38) eine Videodarstellung aufweist, und dal^ die 
vorbestimmte Zahl diskreter Bildspeicherflachen 
so gewahit ist, dafi wenigstens die minima le 
Menge von Bilddaten geliefert werden, die der 
45 Videodarstellung In einem Standard-Fernsehbild 
Obertragen werden, um ein akzeptabies Bild auf 
dem Betrachtungsschirm der Videodarstellung zu 
liefern. 

5. Elektronische Kamera nach Anspruch 1, da- 
so durch gekennzeichnet, daC die diskreten Bildsen- 

sorflachen der Bildsensoranordnung (14) in Rei- 
hen und Zeilen angeordnet sind, wobei jede Reihe 
entweder mit einem Rotfilter, einem Grunfilter 
Oder einem Blaufilter bedeckt ist, und daS erste 
ss serielle Schieberegister (22) Bilddaten nur von 
abwechselnden Reihen empfangt, uberiagert 
durch die Grunfilter und abwechselnde Reihen. 

6. Elektronische Kamera nach Anspruch 1, da- 
durch gekennzeichnet, daB die Bilddaten, die von 

60 der Bildsensoranordnung {14)festgestelltwerden, 
in analoger Form vorliegen; dafi die BildQbertra- 
gungssteuen/orrichting Mittel aufweist um die 
Bilddaten, die von der Bildsensoranordnung wah- 
rend* des Aufzeichnungsbetriebes empfangen 

65 wurden, in eine digitale Form uberfuhrt werden. 
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damit sie durch di Aufzeichnungsvomchtung 
aufgezeichnet werden konnen, und daB die Bild* 
sensoran rdnung in der W is arbeitet, daB au- 
genbltcklich Bilddaten in dtgitaler Form gespei- 
chert werden, die von der Aufzei'chnungsvorrlch- 
tung wahrend des Sucherbetriebs abgetastet 
worden sind. 

7. Eiektronische Kamera nach Anspruch 6, da- 
durch gekennzeichnet, dafi dre Bildubertragungs- 
steuervorrichtung Mittel aufweist, um die Bildda- 
ten zu erneuem^ die von der Bildsensoranord- 
nung (14) Im Sucherbetrieb nach der sichtbaren 
DaFStellung ubertragen wurden. 

8. Elelctrontsche Kamera nach den AnsprQchen 
4 und 6, dadurch gekennzeichnet dalS die Btld- 
sensoranordnung (14) augenbliddich Bilddaten in 
digitaler Form speichert, die von der Aufzeich- 
nungsvomchtung abgetastet sInd, und daB dies 
mit einersoichen Rate erfolgt, daB ein annehmba- 
res Bild auf den Betrachtungsschirm der Video- 
darstellung wahrend des Sucherbetriebs erhalten 
wird. 

9. Eiektronische Kamera nach Anspruch 1, da- 
durch gekennzelchnet, daB MIttet vorgesehen 
sind, um eIn Standbiid gemaB den von der Auf- 
zelchnungsvorrichtung gespeicherten Daten zu 
liefem. 

Revendlcations 

1. Appareil de prise de vues photographiques 
electronique pour enregistrer des images sepa- 
r§es, comprenant: 

un reseau (14) de detection d'image bldimen- 
sionneiie comprenant un nombre predetermine 
de zones discretes de detection d'image; 

un moyen (^S) pour stocker les donn§es d'i- 
mage echantillonnees k partirdu reseau de detec- 
tion d'image; viseur; 

un moyen (38) pour former un dispositif d'affi- 
chage de viseur; 

un moyen (46) pour enregistrer des donn§es 
d'image sur un support d'enreglstrement choisi; 
et 

un moyen (52) pour commander le transfert des 
donnees d'image ^hantilionn^es du reseau (14) 
de detection d'image au moyen de stockage (16), 
caract6rrs6 par le fait que ledit moyen de com- 
mande de transfert d'image comprend un pre- 
mier registre d decalage serie (22) connecte de 
mani^re h recevoir des donnSes d'image en pro- 
venance d'un premier nombre choist de zones 
discretes (G) de detection d'image et un second 
registre a decalage serie (24) connecte de maniere 
a recevoir des donnees d'image en provenance 
d'un second nombre choisi de zones discrdtes (R, 
B) de detection d'image, de telle sorte que seul le 
premier registre a decalage sene (22) transfere les 
donnees d'image (G) du reseau (14) de detection 
d'image au r6seau (16) de stockage d'image, de 
maniere ^ rendre les donnees d'image (G) acces- 
sibles pour un mode de fonctionnement en pre- 
observation, et les premier et second r gistres k 
dicalage serie (22, 24) transferent les donnees 
d'image (G, R, B) du reseau (14) de detection 



d'image au moyen d'enreglstrem nt (46) pendant 
un m de de fonctionnement en registremenL 

2. Appareil de prise de vu s photographiques 
Electronique selon la revendlcation 1, caract^rise 

s par le fait que ledit moyen de commande de 
transfert d'image comprend un troisidme registre 
d decalage s6r\e (30) connect^ de maniere d 
recevoir des donnees d'image en provenance de 
toutes les zones de stockage d'image du r6seau 

to (16) de stockage d'image, de telle sorte que ce 
troisidme registre d decalage sSrie (30) transfdre 
les donndes dimage (G) du reseau (16) de 
stockage d'image au dispositif de visualisation de 
viseur pendant le mode de fonctionnement en 

75 pr^bservation. 

3. Appareil de prise de vues photographiques 
dlectronique selon la revendlcation 1, caract6ris6 
par le fait que les r§seaux (14, 16) de detection et 
de stockage d'image se pr§sentent sous la forme 

20 d'une structure intdgrde (12) de dispositif d trans- 
fert de charges (CCD). 

4. Appareil de prise de vues photographiques 
electronique selon la revendlcation 1, caract6ris6 
par le fait que ie dispositif d'afflchage (38) de 

25 Viseur comprend un dispositif d'afflchage video et 
le nombre predetermine de zones discretes de 
stockage d'image est choisi de manidre d foumir 
au moins la quantite minimale de donnees d'i- 
mage pouvant etre transferees au dispositif d'affi- 

30 chage video dans une trame de television norma- 
lisee pour foumir une image acceptable sur I'e- 
cran de visualisation du dispositif d'afflchage 
video. 

5. Appareil de prise de vues photographiques 
3S electronique selon la revendlcation 1, caracterise 

par le fait que les zones discretes de detection 
d'image du reseau (14) de detection d'image sont 
disposees en colonnes et en rangees, un filtre soit 
rouge, soit vert, solt bleu etant superpose d 

40 cheque colonne et le premier registre ^ decalage 
serie (22) etant connecte de maniere a recevoir les 
donnees d'image uniquement ^ partir d'une sur 
deux des colonnes auxquelles sont superposes 
les filtres verts et d partir d'une rangee sur deux. 

4S 6. Appareil de prise de vues photographiques 
electronique selon la revendlcation 1, caracterise 
par le fait que les donnees d'image detectees par 
le reseau (14) de detection d'image se presentent 
sous un format analogique; le moyen de com- 

50 mande de transfert d'image comprend un moyen 
pour transformer les donnees d'image revues du 
reseau de detection d'image au cours du mode de 
fonctionnement en enregistrement en un format 
numerique pour Tenregistrement par le moyen 

55 d'enreglstrement predte, et le reseau de detec- 
tion d'image fonctlonne de maniere ^ stocker 
momentanement les donnees d'image sous un 
format numerique echantillonne d partir du 
moyen d'enreglstrement pendant le mode de 

60 fonctionnement en observation. 

7. Appareil de prise de vues photographiques 
electronique selon la revendlcation 6, caracterise 
par le fait que le moyen de commande de trans- 
fert d'image comprend un moyen pour refraichir 

65 les donnees d'image transferees du rSs au (14) 



6 



11 0 129 122 12 

de detection d'image au dispositif de vtsualisation 
observable pendant le mode de fonctionnement 
en observation. 

8. Appareit de prise de vues photographiques 
electro nique selon les revendications 4 et 6, s 
caracterise par ie fait que le r^seau (14) de 
detection d'image fonctionne de manidre a 
stocker momentan6ment les donnees d'image 
sous un format numerique ^chantillonne a partir 
du moyen d'enreglstrement h une vitesse qui io 
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foumit un image acceptable sur I'^cran de visua- 
lisation du dispositif d'affichage vid6o pendant le 
mode de fonctionnement en observat! n. 

9. Appareif de prise de vues photographiques 
^iectronique selon la revendicatton 1, caract^rlsS 
par le fait que des moyens sont inclus pour 
fournir une epreuve photographique separ^e en 
r^ponse aux donndes d'image stoclc^es par ledit 
moyen d'enregistrement 
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